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(54) Device for reading from and/or writing to optical recording media 

(57) The present invention relates to a device for 
reading from and/or writing to optical recording media 
having a scanning unit (1), which is equipped with at 
least two detector units (10, 20) each having a plurality 
of detector elements (11-18, 21-28), and also an evalu- 
ation unit (2), each of the detector elements (11-1 8, 21- 
28) being connected to the evaluation unit (2) by means 
of a line (31-38). 

The object of the present invention is to simplify the 
structure of a device of this type. 

This object is achieved by virtue of the fact that 

detector elements (11, 21; 12,22 18, 28) of different 

detector units (1 0, 20) are each connected to the evalu- 
ation unit (2) via a single line (31 ; 32; ...; 38). 

The device according to the invention is advanta- 
geously a device which can read from and/or write to 
not only optical recording media which correspond to a 
CD standard but also those which correspond to a DVD 
standard. 
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Description 

[0001] The present invention relates to a device for 
reading from and/or writing to optical recording media 
which has a scanning unit with at least two detector 
units. 

[0002] Devices of this type are employed for example 
when different types of optical recording media are, 
used, to which the respective detector unit is adapted. 
[0003] The object of the presents nvention is to simplify 
the structure of a device of this type. 
[0004] This object is achieved by means of the fea- 
tures specified in independent claims; advantageous 
refinements of the invention are specified in the 
dependent claims. 

[0005] The invention provides for detector elements of 
different detector units each to be connected to an eval- 
uation unit via a single, common line. This has the 
advantage that the number of lines required between 
scanning unit and evaluation unit is reduced. If the eval- 
uation unit has two detector units, then it is possible to 
halve the number of lines required. In the case of three 
or more detector units, a reduction to a third or less is 
possible. A further advantage consists in the fact that 
the number of connection possibilities, the so-called 
pins, on detector unit and evaluation unit is also corre- 
spondingly reduced. Since the space requirement of an 
integrated circuit is often essentially determined by the 
number of its connection pins, the invention advanta- 
geously enables a size reduction. The scanning unit has 
two or more detector units in order to be able to read 
from and/or write to, for example, two or more different 
types of optical recording media whose optical proper- 
ties differ from one another in such a way that it is nec- 
essary or at least practical to read them by way of 
differently designed detector units. Even in the case of a 
single type of recording medium, it may be practical to 
use different detector units for reading and/or writing, in 
order, for example, to take account of the different 
reflection properties of the optical recording medium 
during the writing operation and the reading operation. 
In the case of the writing operation, too, a detector unit 
is required in order to be able to operate regulating cir- 
cuits, such as track or focus regulating circuit, if appro- 
priate also in order to check the recording directly. The 
evaluation unit serves to condition the signals received 
from the detector elements, for example pre-amplifica- 
tion, logic combination of individual signals or the like. 
The evaluation unit either itself serves to generate error 
signals such as track error signal, focus error signal, tilt 
error signal or the like, a data signal and, if appropriate, 
other regulating signals, or this can also advanta- 
geously be effected in a unit connected downstream of 
the evaluation unit. A detector unit generally has a plu- 
rality of detector elements, usually a four-quadrant 
detector comprising four detector elements and serving 
for signal acquisition and focus regulation, as well as 
two to four further detector elements serving for tracking 



and, if appropriate, focusing. The individual detector 
elements of the detector unit are connected to the eval- 
uation unit. According to the prior art, this is realized by 
the detector elements each being connected to the eval- 

s uation unit by means of a line assigned to an individual 
detector element. The invention provides for a respec- 
tive detector element or group of detector elements of a 
first detector unit and of a second detector unit to be 
connected to a single line leading from the scanning unit 

10 to the evaluation unit. It likewise lies within the scope of 
the invention to connect parts of a detector unit, that is 
to say a plurality of detector elements, to the evaluation 
unit after they have been combined by means of a com- 
mon line. When a plurality of detector units are present, 

, 5 provision is made for connecting three, four or corre- 
spondingly more detector elements of different detector 
units to a single line. It likewise lies within the scope of 
the invention for the detector unit to have only a single 
detector element, which, with a detector element of 

so another detector unit, has a common line to the evalua- 
tion unit. Such a single detector element is, for example, 
a monitor diode for monitoring the laser power, for 
ascertaining whether a recording medium, if appropri- 
ate of specific dimensions, has been inserted into the 

25 device, or the like. In this case, too, the invention ena- 
bles an advantageous reduction in the number of lines 
required. Only partly combining detector elements of 
different detector units onto a single line and separately 
leading other detector elements via a respective dedi- 

30 cated line also lies within the scope of the invention. 
Since the detector units are not generally used simulta- 
neously, rather each detector unit is used for different 
operating states, for example different types of record- 
ing media, in general only one of the detector units gen- 

35 erates relatively large output signals. Depending on 
which detector unit is used, the signals generated by the 
other detector unit or units are so small that an interfer- 
ing influence does not occur. Therefore, only a defined 
signal originating from the respectively active detector 

40 unit is then communicated via the respective individual 
line. 

[0006] Provision is advantageously made of change- 
over means for assigning in each case one of the detec- 
tor elements connected to a line. This has the 

45 advantage that interference signals that may arise due 
to the incidence of light on the respectively inactive 
detector unit can be effectively eliminated. In the sim- 
plest case, a changeover switch is provided for this pur- 
pose, by means of which the line can be connected to a 

so respective detector element. 

[0007] According to another aspect of the invention, it 
is provided that provision is made of a changeover 
means for the disconnection of detector element and 
evaluation unit. In this case, it is perfectly possible for a 

55 dedicated line to the evaluation unit to be available to 
each detector element. An advantage of this solution 
lies in the fact that signals which are possibly generated 
by the detector elements of a detector unit which is not 
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to be evaluated are not forwarded to the evaluation unit. 
Possible interfering influences, for example due to 
crosstalk, are avoided in this way. Devices for equalizing 
or compensating for such interfering influences are not 
necessary. The changeover means is advantageously 
arranged on the detector unit in order to eliminate inter- 
fering influences as near as possible to their source. In 
this case, too, it is advantageously possible to discon- 
nect only specific detector elements from the evaluation 
unit, while others remain connected to the evaluation 
unit without exerting a negative influence on the opera- 
tion of the device. 

[0008] According to the invention, the changeover 
means has switching elements arranged on the detec- 
tor unit. This has the advantage that a changeover 
switch separate from the detector units is not necessary. 
The changeover means integrated on the or in the 
detector unit results in a further reduction of compo- 
nents. The switching element or elements effect a 
changeover of the outputs of the detector unit to high 
impedance, with the result that interference signals 
caused by light falling onto the corresponding detector 
elements have no influence on the respective outputs. 
The concrete configuration of the switching elements is 
in this case effected in a manner which is familiar to a 
person skilled in the art. 

[0009] The invention further provides for the change- 
over means to have a switching signal input. This has 
the advantage that the changeover is controlled exter- 
nally, advantageously by the evaluation unit. Each 
detector unit has a corresponding input, with the result 
that, for example for test purposes, the two detector 
units can also be connected simultaneously to the 
respective line or disconnected therefrom. 
[001 0] The switching signal input is advantageously 
identical to a further input of the detector unit. This has 
the advantage that an additional line for the switching 
signal is not necessary. The further input is, for exam- 
ple, an input which is provided for other switching or 
control signals. As an alternative to this, the further 
input is any other desired input of the detector unit onto 
which a corresponding switching signal can be 
impressed without its actual function being impaired. 
[001 1 ] According to the invention, the further input is 
a reference voltage input of the detector unit. This has 
the advantage that an additional input is not necessary 
since a reference voltage input for photodetectors is 
generally necessary in order to be able to generate a 
defined output signal. A defined output signal of this 
type is emitted by the detector unit when no light falls 
onto the detector areas. The evaluation unit usually out- 
puts this reference voltage to the detector in order to 
ensure a common reference point for the so-called dark 
level. According to the invention, a switching signal is 
alternatively made available by this output of the evalu- 
ation unit for switching off the detector which is respec- 
tively not to be evaluated. 

[001 2] The invention provides for the switching signal 



input to be connected to a comparator unit. This has the 
advantage that a changeover signal can be evaluated in 
a simple manner. The comparator unit ascertains devia- 
tions of the input signal of the switching signal input and 

5 initiates a changeover when the signal level lies outside 
a specific range, for example when a specific threshold 
value is exceeded or undershot. The comparator unit 
advantageously has a window comparator which, in the 
case of the reference voltage, detects deviations of, for 

10 example, ±1 0% from the normal value. The comparator 
unit is connected downstream of the specific switching 
signal input or, if another input is used, downstream 
thereof. 

[001 3] The device according to the invention is advan- 
is tageously a device which can read from and/or write to 
not only optical recording media which correspond to a 
CD standard but also those which correspond to a DVD 
standard. 

[0014] The invention provides for light of different 
20 wavelengths to be used for reading from and/or writing 
to the optical recording medium, in particular in depend- 
ence on the type and/or the optical properties of the 
recording medium respectively used. 
[0015] An inventive method for reading from and/or 
25 writing to optical recording media is specified in the 
method claim. 

[0016] Further advantages of the invention emerge 
from the following description of an exemplary embodi- 
ment. In this case: 

30 

Fig. 1 shows scanning unit and evaluation unit of a 
device according to the invention, in a dia- 
grammatical illustration. 

35 [0017] Figure 1 diagrammatically illustrates the scan- 
ning unit 1 and the evaluation unit 2 of a device accord- 
ing to the invention. Further elements of a device of this 
type are known to a person skilled in the art and, there- 
fore, are not explained in any detail here. The scanning 

40 unit l has a first detector unit 1 0 and a second detector 
unit 20. Each of the detector units 10, 20 has a four- 
quadrant detector formed from four detector elements 
11, 12, 13, 14 and 21, 22, 23, 24, respectively, and also 
has further detector elements 15-18 and 25-28, respec- 

45 tively. Each of the detector elements 11-18 and 21-28 
can be connected by means of a switching element 19 
and 29, respectively, to a line 31-38 assigned to it. The 
lines 31-38 are combined, if appropriate, with further 
lines to form a flexible multi-core line 30 and routed to 

50 the evaluation unit 2. Further lines arranged in the multi- 
core line 30 lead to reference voltage inputs 3, 4 of the 
detector units 10, 20. 

[0018] According to a first refinement of the invention, 
switching signal inputs 5 and 6 are provided whose 
55 input signal serves to switch the switching elements 19 
and 29, respectively, of the detector units 10 and 20, 
respectively. These inputs are illustrated by dashed 
lines in the exemplary embodiment. According to a fur- 
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ther refinement of the invention, the reference voltage 
input 3 and 4, respectively, is connected to a window 
comparator 7, which is represented only for the detector 
unit 1 0 in Figure 1 , for the sake of simplicity. The window 
comparator 7 compares the level of the reference volt- 
age applied to the reference voltage input 3 with an 
upper and a lower threshold value, and switches the 
switching elements 19 when the level of the reference 
voltage lies outside the range defined by the threshold 
values. 

[001 9] By means of the switching elements 19 and 29, 
the respectively unused detector unit 1 0 or 20 is discon- 
nected from the lines 31 -38, with the result that the eval- 
uation unit 2 is connected to the detector elements 1 1 - 
18 or 21-29 of a single detector unit 10 or 20. The 
switching elements 19 and 29 are illustrated as switches 
for the sake of simplicity, but may also be suitably 
designed in another way as long as they enable the 
respective detector unit 1 0 or 20 to be switched to an 
inactive state, for example a state of high impedance. 
Consequently, the lines 31-38 are jointly used by the 
detector elements 11-18 and 21-28, the switching ele- 
ments 19 and 29 respectively ensuring that each line 
31-38 has applied to it the signal only of one respective 
detector element 1 1-18 or 21-28. 
[0020] In order to switch the switching elements 19- 
29, in accordance with the first refinement, a switching 
signal is output, for example by the evaluation unit 2, to 
a respective switching signal input 5 or 6 of the respec- 
tive detector unit 10 or 20. According to the second 
refinement of the invention, the reference voltage which 
is applied to the respective reference voltage input 3 or 
4 and generally assumes a value of 2.5 volts in a 5-vort 
system is set by the evaluation unit 2 to a value far 
removed from the normal value. Suitable values for this 
are 0 volts or 5 volts, that is to say the maximum voltage 
of the system. In the exemplary embodiment, a window 
comparator 7 is provided whose threshold values are 2 
volts and 3 volts, with the result that a variation of the 
reference voltage in the range of 2-3 volts is tolerated, 
while larger deviations serve as a switching signal for 
switching the switching elements 19 to a state of high 
impedance. 

[0021 ] The detector unit 10 is switched off in this case, 
in the so-called "disable state". 
[0022] In the exemplary embodiment, it is specified 
that detector elements which respectively correspond to 
one another, for example the detector elements 11-14 
and 21 -24 indicated by the letters A to D, in each case 
have common lines 31-34. However, it likewise lies 
within the scope of the invention for detector elements 
of different functions to be connected to the evaluation 
unit in a manner affording the capability of changeover 
by means of a common line. In this case, these detector 
elements of different functions can be arranged either 
on different detector units or on a single detector unit. In 
the latter case, the term detector unit corresponds to the 
not necessarily spatially discernible combination of 



detector elements which are evaluated jointly, that is to 
say which are simultaneously in a so-called "enable 
state". For example, one detector unit is formed from the 
detector elements 11-14, 16 and 17, while the other 

5 detector unit is formed from the detector elements 15- 
18. These "virtual" detector units are then likewise not 
both in operation simultaneously, they are not both eval- 
uated simultaneously, rather they are provided for differ- 
ent recording media and/or different operating states of 

jo the device. The switching elements 19 are designed 
correspondingly. 

Claims 

(5 1. Device for reading from and/or writing to optical 
recording media having a scanning unit (1), which 
is equipped with at least two detector units (10, 20) 
each having at least one detector element (1 1-18, 
21 -28), and also an evaluation unit (2), detector ele- 

20 merits (11-18, 21 -28) and evaluation unit (2) being 
connected to one another, characterized in that 
detector elements (11, 21; 12, 22; ...; 18, 28) of dif- 
ferent detector units (10, 20) are each connected to 
the evaluation unit (2) via a common line (31 ; 32; 

25 38) 

2. Device according to Claim 1 , characterized in that 
provision is made of a changeover means (7, 19, 
29) for assigning a respective detector element (1 1 , 

30 21; 12, 22; ...; 18, 28) to a line (31; 32, ...; 38). 

3. Device for reading from and/or writing to optical 
recording media having a scanning unit (1), which 
is equipped with at least two detector units (10, 20) 

35 each having at least one detector element (1 1-18, 
21-28), and also an evaluation unit (2), detector ele- 
ments (11-18, 21-28) and evaluation unit (2) being 
connected to one another, characterized in that 
provision is made of a changeover means (7, 19, 

40 29) for the disconnection of detector element (11- 
18, 21-28) and evaluation unit (2). 

4. Device according to either of Claims 2 and 3, char- 
acterized in that the changeover means has 

45 switching elements (1 9, 29) arranged on the detec- 
tor unit (10, 20). 

5. Device according to one of Claims 2-4, character- 
ized in that the changeover means has a switching 

so signal input (3, 4, 5, 6). 

6. Device according to Claim 5, characterized in that 
the switching signal input is identical to a further 
input (3. 4) of the detector unit (10, 20). 

55 

7. Device according to Claim 6, characterized in that 
the further input is a reference voltage input (3, 4). 
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8. Device according to one of Claims 3 to 7, charac- 
terized in that the switching signal input (3, 4, 5, 6) 
is connected to a comparator unit (7). 



9. Device according to one of the preceding claims, 5 
characterized in that two detector units (10, 20) 
are provided, and one of them is suitable for record- 
ing media corresponding to a DVD and one of them 
is suitable for recording media corresponding to a 
CD. 10 



10. Device according to one of the preceding claims, 
characterized in that a plurality of detector units 
(10, 20) are provided which are suitable for in each 
case a specific wavelength used for read-out and/or 15 
recording. 

11. Method for reading from and/or writing to optical 
recording media in a device having two detector 
units (10, 20), characterized in that the detector 20 
unit (10, 20), which is suitable for reading from 
and/or writing to the current recording medium is 
determined, in that a switching signal is communi- 
cated to a changeover means (7, 19, 29) of the 
respective other detector unit (20, 10), in that the 25 
changeover means (7, 19, 29) disconnect the 
detector elements (21-28, 11-18) of the respective 
detector unit (20, 10) from lines (31-38) leading to 

an evaluation unit (2), and in that, subsequently, the 
read-out and/or the writing operation is begun. 30 
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(54) Device for reading from and/or writing to optical recording media 

(57) The present invention relates to a device for 
reading from and/or writing to optical recording media 
having a scanning unit (1), which is equipped with at 
least two detector units (10, 20) each having a plurality 
of detector elements (11-18, 21-28), and also an evalu- 
ation unit (2), each of the detector elements (11-18, 21- 
28) being connected to the evaluation unit (2) by means 
of a line (31 -38). 

The object of the present invention is to simplify the 
structure of a device of this type. 

This object is achieved by virtue of the fact that 
detector elements (1 1 , 21 ; 1 2, 22, .... 1 8, 28) of different 
detector units (10, 20) are each connected to the evalu- 
ation unit (2) via a single line (31 ; 32; 38). 

The device according to the invention is advanta- 
geously a device which can read from and/or write to 
not only optical recording media which correspond to a 
CD standard but also those which correspond to a DVD 
standard. 
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